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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A development means to develop with a toner the electrostatic latent image formed on image support, and to 
form a toner image, In image formation equipment equipped with an imprint means to imprint said toner image on a 
record medium, and a fixing means by which the toner image imprinted by said record medium is established When 
forming a solid image with said image formation equipment As said toner, the toner which contains binding resin and a 
foaming agent at least is used. While making the foaming agent with which said fixing means contains the toner image 
formed with the toner concerned in said toner in case it is established on a record medium with a fixing means foam and 
forming a solid image on a record medium Image formation equipment characterized by constituting so that the image 
structure of the toner image after fixing may contain the layer of the gas bubble at which the foaming agent foamed 
more than a bilayer. 

[Claim 2] A development means to develop with a toner the electrostatic latent image formed on image support, and to 
form a toner image, In image formation equipment equipped with an imprint means to imprint said toner image on a 
record medium, and a fixing means by which the toner image imprinted by said record medium is established When 
forming a solid image with said image formation equipment As said toner, the toner which contains binding resin and a 
foaming agent at least is used. While making the foaming agent with which said fixing means contains the toner image 
formed with the toner concerned in said toner in case it is established on a record medium with a fixing means foam and 
forming a solid image on a record medium Image formation equipment characterized by setting the image consistency 
rho of the toner image after fixing (g/micrometer3) as the range of 3/(4x1 08)<=rho<=3/( lxl 08). 
[Claim 3] Image formation equipment according to claim 1 or 2 with which the foaming agent concerned is 
characterized by using the toner which has not been substantially exposed to a toner front face as said toner while 
containing binding resin and a foaming agent at least. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment which can form a three-dimensional 
image especially using a fizz toner about image formation equipments which applied an electrophotography method and 
electrostatic recording, such as a printer and a copying machine. 
[0002] 

[Description of the Prior Art] Conventionally, generally image formation equipments which applied the above- 
mentioned electrophotography method and electrostatic recording, such as a printer and a copying machine, are used, in 
order to recognize the image which formed superficially images, such as black and white, a foil color alphabetic 
character, and a graphic form or a photograph, on record media, such as a record form, and was formed on this record 
medium by vision and to transmit the information on desired. According to image information, the image formed on 
record media, such as this record form, is formed melting and by making it fix on a record medium, and the toner which 
is the impalpable powder containing the color material of a predetermined color made of synthetic resin is superficially 
formed to the last on a record medium. 

[0003] On the other hand, three-dimensions-information can be told to a third person from shading not only by 
superficial vision information but the difference of elevation, the tactile sense of a finger, etc., only the part can 
diversify the information which can be transmitted compared with a superficial image, and the three-dimensional image 
is very useful. Especially, as effective usage of a three-dimensional image, the alphabetic character for Braille points, 
the image for Braille points, etc. are mentioned. A three-dimensional image is used also as image information, such as a 
map not only showing language information but geographical feature, and is indispensable to the man of visual 
disturbance. 

[0004] when "barrier-free" is cried for, and the visually impaired person of an opportunity [ to play an active part in 
society ] etc. is increasing and utilizes an image three-dimensional besides the alphabetic character for Braille points etc. 
in recent years, it is expected that the place of activity of a visually impaired person is markedly alike, and spreads. 
[0005] By the way, the thing as shown below is known as an approach of forming this three-dimensional image. For 
example, the approach of carrying out embossing of the projection to space, and forming it in it with the typewriter for 
Braille points, is widely used for production of the alphabetic character for Braille points etc. Moreover, a three- 
dimensional image is reproduced, the thing in which the Braille-points image was formed is used for a zincky plate as 
the original edition by the principle same as an approach of producing an embossed book etc. as the typewriter for 
Braille points, and there is the approach of reproducing using a Braille-points platemaking machine or a Braille-points 
printing machine. Moreover, although there is the approach of printing the hyperviscous polymer ink of an ultraviolet 
curing mold in the shape of a crest as an approach of producing the pamphlet of a three-dimensional image etc. using 
printing techniques, such as the usual silk screen, and irradiating ultraviolet rays, making harden them after that, and 
forming a three-dimensional image, it is not the approach of using simple in general office, a general public facility, etc. 

[0006] Then, these people used a common copying machine, a common printer, etc., and have already proposed about 
the new toner for image formation which can form a three-dimensional image easily, the image formation equipment 
using the toner for image formation concerned, etc. (Japanese Patent Application No. No. 304458 [ ten to ]). 
[0007] In the toner for image formation which contains binding resin and a foaming agent at least, the toner for image 
formation concerning this Japanese Patent Application No. No. 304458 [ ten to ] is constituted, as the foaming agent is 
not substantially exposed to a toner front face. 

[0008] Moreover, the image formation equipment using the toner for image formation concerning above-mentioned 
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Japanese Patent Application No. No. 304458 [ ten to ] In image formation equipment equipped with a development 
means to develop with a toner the latent image formed on electrostatic latent-image support, and to form a toner image, 
an imprint means to imprint a toner image to a record medium, and a fixing means by which a toner image is fixed to a 
record medium When forming a solid image with this image formation equipment While said toner contains binding 
resin and a foaming agent at least, this foaming agent is the toner which has not been substantially exposed to a toner 
front face, and the foaming agent which said fixing means contains in said toner is made to foam, and it constitutes so 
that a solid image may be formed on a record medium. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the case of the above-mentioned conventional technique, it has 
the following troubles, namely, in the case of the image formation equipment concerning above-mentioned Japanese 
Patent Application No. No. 304458 [ ten to ] While a toner contains binding resin and a foaming agent at least, this 
foaming agent is the toner which has not been substantially exposed to a toner front face. And it is possible to form a 
solid image on a record medium by making the foaming agent contained in said toner with a fixing means foam, 
constituting so that a solid image may be formed on a record medium, and using the toner containing binding resin and a 
foaming agent. 

[0010] however, in the case of the image formation equipment concerning above-mentioned Japanese Patent 
Application No. No. 304458 [ ten to ] Since it is not taken into consideration at all about the cross-section structure of 
the toner image after fixing when an image is formed using the toner containing binding resin and a foaming agent and 
heat fixing processing of this toner image is carried out, Although the three-dimensional image was formed in record 
media, such as a record form, it had the trouble that the height of the toner image after fixing is not obtained enough, or 
the toner image after fixing was weak and there was a possibility that a foaming part may be damaged by the thrust of a 
finger etc. 

[001 1] Then, the place which it is made in order that this invention may solve the trouble of the above-mentioned 
conventional technique, and is made into that purpose uses image formation equipments, such as a common copying 
machine and a printer, and is not to mention the ability to be able to form a three-dimensional image easily to offer the 
image formation equipment which can form the solid image which has height and endurance sufficient after heat fixing 
processing. 
[0012] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention indicated by claim 
1 A development means to develop with a toner the electrostatic latent image formed on image support, and to form a 
toner image, In image formation equipment equipped with an imprint means to imprint said toner image on a record 
medium, and a fixing means by which the toner image imprinted by said record medium is established When forming a 
solid image with said image formation equipment As said toner, the toner which contains binding resin and a foaming 
agent at least is used. While making the foaming agent with which said fixing means contains the toner image formed 
with the toner concerned in said toner in case it is established on a record medium with a fixing means foam and 
forming a solid image on a record medium The image structure of the toner image after fixing constitutes so that the 
layer of the gas bubble at which the foaming agent foamed may be included more than a bilayer. 
[0013] Moreover, a development means for invention indicated by claim 2 to develop with a toner the electrostatic 
latent image formed on image support, and to form a toner image, In image formation equipment equipped with an 
imprint means to imprint said toner image on a record medium, and a fixing means by which the toner image imprinted 
by said record medium is established When forming a solid image with said image formation equipment As said toner, 
the toner which contains binding resin and a foaming agent at least is used. While making the foaming agent with which 
said fixing means contains the toner image formed with the toner concerned in said toner in case it is established on a 
record medium with a fixing means foam and forming a solid image on a record medium It constitutes so that the image 
consistency rho of the toner image after fixing (g/micrometer3) may be set as the range of 3/(4x1 08)<=rho<=3/( lxl 08). 
[0014] Furthermore, as said toner, invention indicated by claim 3 uses the toner which the foaming agent concerned has 
not exposed to a toner front face substantially while containing binding resin and a foaming agent at least. 
[0015] 

[Function] In invention indicated by claim 1, when forming a solid image with image formation equipment As said 
toner, the toner which contains binding resin and a foaming agent at least is used. While making the foaming agent with 
which said fixing means contains the toner image formed with the toner concerned in said toner in case it is established 
on a record medium with a fixing means foam and forming a solid image on a record medium Since the image structure 
of the toner image after fixing constituted so that the layer of the gas bubble at which the foaming agent foamed might 
be included more than a bilayer The solid image which is a toner image after fixing can be formed in sufficient height, 
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and it becomes possible to actually use it for various applications [, such as three-dimensional geographical feature of a 
map, ], such as an alphabetic character for Braille points, and an image for Braille points. Moreover, by constituting so 
that the image structure of the toner image after fixing may contain the layer of the gas bubble at which the foaming 
agent foamed more than a bilayer, it acts, after the external force which joined the solid image has concentrated on the 
front face of the binding resin which forms a gas bubble directly like [ at the time of carrying out chisel formation of the 
layer of the gas bubble at which the foaming agent foamed further ], and a solid image does not become weak. That is, 
in order that the external force which joined the solid image since the image structure of the toner image after fixing 
contained the layer of the gas bubble at which the foaming agent foamed more than a bilayer may distribute at other gas 
bubbles through the gas bubble more than a bilayer and other gas foam layers may play the role of shock absorbing 
material, to external force, it is strong and has sufficient reinforcement and endurance. 
[0016] Moreover, it sets to invention indicated by claim 2. When forming a solid image with image formation 
equipment As said toner, the toner which contains binding resin and a foaming agent at least is used. While making the 
foaming agent with which said fixing means contains the toner image formed with the toner concerned in said toner in 
case it is established on a record medium with a fixing means foam and forming a solid image on a record medium 
Since it constituted so that the image consistency rho of the toner image after fixing (g/micrometer3) might be set as the 
range of 3/(4x1 08)<=rho<=3/( lxl 08) It has fixing reinforcement sufficient as a toner image after fixing, and the 
reinforcement of the image itself, and the height of enough toner images can be obtained. 
[0017] 

[Embodiment of the Invention] Below, the gestalt of implementation of this invention is explained with reference to a 
drawing. 

[0018] Gestalt 1 drawing 2 of operation shows the color printer of the electrophotography method as image formation 
equipment concerning the gestalt 1 of implementation of this invention. Moreover, drawing 3 shows the color copying 
machine of the electrophotography method as image formation equipment concerning the gestalt 1 of implementation of 
this invention. 

[0019] In <kawing_2 and drawing^ , as 1 shown the body of a color printer and a color copying machine and it shown to 
drawing 3 in it, the manuscript reader 4 which reads the image of the manuscript 2 pressed with the platen covering 3 is 
arranged in the upper part of this body 1 of a color copying machine. This manuscript reader 4 illuminates the 
manuscript 2 laid on platen glass 5 according to the light source 6. Scan exposure of the reflected light image from a 
manuscript 2 is carried out on the image reading component 1 1 which consists of CCD etc. through the contraction 
optical system which consists of the full rate mirror 7, half rate mirrors 8 and 9, and an image formation lens 10. The 
color-material reflected light image of a manuscript 2 is read with predetermined dot density (for example, 16 dots/ 
(mm)) by this image reading component 11. 

[0020] the color-material reflected light image of the manuscript 2 read by the above-mentioned manuscript reader 4 - 
for example, red (R) — green - it sends to an image processing system 12 as manuscript reflection factor data of three 
colors of (G), blue (B), and (8 bits each) - having - this image processing system 12 - the reflection factor data of a 
manuscript 2 ~ receiving ~ a shading compensation, location gap amendment, lightness/color space conversion, and a 
gamma correction it **** and predetermined image processings, such as a color / migration edit, are performed. 
[0021] And like the above, the image data to which the image processing predetermined with an image processing 
system 12 was performed is sent to ROS13 (Raster Output Scanner) as manuscript color-material gradation data of four 
colors of yellow (Y), a Magenta (M), cyanogen (C), black (BK), and (8 bits each), and image exposure by laser light is 
performed by this ROS13 according to manuscript color-material gradation data. 

[0022] The image formation means A which can form two or more toner images with which colors differ is arranged in 
the interior of the above-mentioned body 1 of a color electrophotography copying machine. This image formation 
means A consists of developers 15 of the rotary method as a development means which can form two or more toner 
images with which the electrostatic latent image formed mainly on ROS13 as an image exposure means, the photo 
conductor drum 14 as image support on which an electrostatic latent image is formed, and said photo conductor drum 14 
is developed, and colors differ. 

[0023] As shown in drawing 2 and drawingj. , the above ROS 13 modulates the semiconductor laser which is not 
illustrated according to manuscript reappearance color-material gradation data, and carries out outgoing radiation of the 
laser light LB according to gradation data from this semiconductor laser. A deviation scan is carried out by the rotating 
polygon which is not illustrated, and scan exposure of the laser light LB by which outgoing radiation was carried out 
from this semiconductor laser is carried out on the photo conductor drum 14 as image support through the f-theta lens 
and reflective mirror which are not illustrated. 

[0024] The rotation drive of the photo conductor drum 14 on which scan exposure of the laser light LB is carried out is 
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carried out by the above ROS 13 at the rate of predetermined along the direction of an arrow head by the driving means 
which is not illustrated. After the front face of this photo conductor drum 14 is beforehand charged in a predetermined 
polarity (for example, minus polarity) and potential by the scorotron 16 for primary electrification, an electrostatic latent 
image is formed by carrying out scan exposure of the laser light LB according to manuscript reappearance color- 
material gradation data. After the front face of the above-mentioned photo conductor drum 14 is uniformly charged in - 
650V, scan exposure of the laser light LB is carried out, and the electrostatic latent image from which an exposure part 
is set to -200V is formed in the image section. The electrostatic latent image formed on the above-mentioned photo 
conductor drum 14 With yellow (Y), a Magenta (M), cyanogen (C), the development counters 15Y, 15M, and 15C of 
four colors of black (BK), and the developer 15 of the rotary method equipped with 15BK For example, with the toner 
(electrification color material) charged in the electrification polarity of the photo conductor drum 14, and the minus 
polarity of like-pole nature, reversal development is carried out and it becomes the toner image T of a predetermined 
color. The development bias voltage of -500V is impressed to each above-mentioned development counters 15Y, 15M, 
and 15C and the development roll of 15BK in that case. In addition, if needed, the electrification machine 17 before an 
imprint receives electrification of a minus polarity, and, as for the toner image T formed on the above-mentioned photo 
conductor drum 14, the amount of charges is adjusted. 

[0025] The toner image of each color formed on the above-mentioned photo conductor drum 14 is imprinted by 
multiplex in the 1st nip section Nl with the primary transfer roller 19 as 1st imprint means on the middle imprint belt 18 
as a middle imprint object arranged at the lower part of the photo conductor drum 14 concerned. This middle imprint 
belt 18 is supported rotatable along the direction of an arrow head with the same passing speed as the peripheral speed 
of the photo conductor drum 14 by the back up roll 23 as an opposite roll which constitutes a part of a drive roll 20, 
follower roll 21, tension roll 22, and secondary imprint means. 

[0026] On the above-mentioned middle imprint belt 18, all the four colors of the yellow (Y) formed on the photo 
conductor drum 14, a Magenta (M), cyanogen (C), and black (BK) or some of toner images of those are imprinted 
according to the color of the image to form in the condition of having piled up one by one with the primary transfer 
roller 19. The toner image T imprinted on this middle imprint belt 18 is imprinted by the contact pressure and the 
electrostatic suction force of the back up roll 23 which supports the middle imprint belt 18 on the record form 24 as a 
record medium conveyed to predetermined timing in the secondary imprint location N2, and the secondary transfer 
roller 25 which constitutes a part of 2nd imprint means which carries out a pressure welding to the back up roll 23 
concerned. As the above-mentioned record form 24 is shown in drawing 2 and drawing 3 , paper is fed to the thing of 
predetermined size with the feed roll 27 from the sheet paper cassette 26 as two or more record-medium hold members 
arranged at the lower part within a color printer and the body 1 of a copying machine. The record form 246 to which 
paper was fed is conveyed to the secondary imprint location N2 of the middle imprint belt 18 to predetermined timing 
with two or more conveyance rolls 28 and resist rolls 29. And with the back up roll 23 and the secondary transfer roller 
25 as secondary imprint means, from the middle imprint belt 1 8, the toner image of a predetermined color bundles up 
and the above-mentioned record form 24 imprints, as mentioned above. 

[0027] Moreover, after dissociating from the middle imprint belt 18, the record form 24 with which the toner image of a 
predetermined color was imprinted from the above-mentioned middle imprint belt 18 is conveyed to an anchorage 
device 30, with the heating roller 31 and pressure roll 32 of this anchorage device 30, it is fixed to a toner image on the 
record form 24 by heat and the pressure, it is discharged by the exterior of a color printer and the body 1 of a copying 
machine, and the formation process of a color picture ends it. 

[0028] In addition, the cleaner for middle imprint belts for the cleaning equipment for removing a residual toner, paper 
powder, etc. from the front face of the photo conductor drum 14 in drawing 2 and drawing 3 and after an imprint 
process ends 33, and 34 to clean the middle imprint belt 18, and 35 show the cleaner for cleaning the secondary transfer 
roller 25, respectively. Moreover, the cleaner 34 for middle imprint belts and the cleaner 35 of the secondary transfer 
roller 25 are constituted so that it may attach and detach to the middle imprint belt 18 to predetermined timing. 
[0029] By the way, with the gestalt 1 of this operation, it sets to the developer 15 of a rotary method. Yellow (Y), a 
Magenta (M), cyanogen (C), the development counters 15Y, 15M, and 15C of four colors of black (BK), and 15BK at 
least by any one It is the toner for image formation which contains binding resin and a foaming agent at least, and it is 
constituted so that a foaming agent may use the toner which has not been substantially exposed to a toner front face. 
[0030] Anythings are usable, if it is not restricted and cubical expansion is carried out wilh heat especially as a foaming 
agent. It may be a solid thing in ordinary temperature, or you may be the thing of a liquid. Moreover, foaming agents 
may be the ingredient which is not restricted to the ingredient which consists of single matter, but consists of two or 
more matter, and high-performance material, such as a microcapsule particle. Although the desirable range differs by 
using what kind of equipment a solid image is formed, when forming a solid image using a usual printer and a usual 
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copying machine as shown in drawing 2 and drawing 3 , as for the foaming temperature of a foaming agent, it is 
desirable that foaming temperature is below heating fixing temperature. 

[003 1 ] It is NaN02 which can use the foaming agent which uses as the main raw material the matter which generates 
gas by the pyrolysis as the above-mentioned foaming agent, for example, and generates bicarbonates, such as a sodium 
hydrogencarbonate which specifically generates carbon dioxide gas by the pyrolysis, and nitrogen gas. The peroxide 
which generates azo compounds, such as mixture of NH4 CI, azo BISUIRO butyronitrile, and diazoaminobenzene, 
oxygen, etc. is mentioned. 

[0032] The foaming agent (it may be hereafter called a "microcapsule type foaming agent") of a microcapsule particle 
which connotes the low-boiling point matter (it may be in a liquid condition in ordinary temperature, or you may be a 
solid state.) evaporated at low temperature as other voice 3 of a foaming agent is mentioned. Since fizz is high, a 
microcapsule type foaming agent is desirable. When using the toner for image formation of the gestalt of this operation 
for a usual printer, a usual copying machine, etc., it is the matter specifically [ the low-boiling point matter by which 
endocyst is carried out needs to evaporate at temperature / at least / lower than heating fixing temperature in a 
microcapsule, and ] more preferably evaporated below 25 degrees C 50 degrees C or less 100 degrees C or less. 
However, since it depends for the heat responsibility of a microcapsule type foaming agent on the softening temperature 
of not only the boiling point of the low-boiling point matter which is a core material but a wallplate, the desirable 
boiling range of the low-boiling point matter is not limited to said range. As low-boiling point matter, a neopentane, 
neohexane, an isopentane, an isobutylene, an isobutane, etc. are mentioned, for example. Especially, it is stable to the 
wallplate of a microcapsule and an isobutane with a high coefficient of thermal expansion is desirable. 
[0033] When the low-boiling point matter by which endocyst is carried out to a microcapsule evaporates the wallplate 
of a microcapsule while it has solvent resistance to the various solvents used by the production process of a toner, its 
ingredient which has nontransparent nature to a gas is desirable. Moreover, to use the toner for image formation of the 
gestalt of this operation for a usual printer, a usual copying machine, etc., a wallplate needs to become soft and expand 
at temperature lower than heating fixing temperature. As a wallplate of a microcapsule, the wallplate currently used 
conventionally can be used widely. For example, single polymers, such as a polyvinyl chloride, polyvinyl acetate, 
polystyrene, a polyacrylonitrile, polybutadiene, and polyacrylic ester, and these copolymers are used preferably. 
Especially, an adhesive property with binding resin has the desirable copolymer of a vinylidene chloride and 
acrylonitrile to a high point and a solvent at the point that solvent resistance is high. 

[0034] The content of the foaming agent in the toner of the gestalt of this operation is usually 10 % of the weight - 40 % 
of the weight preferably 5 % of the weight to 50% of the weight, although the desirable range changes with classes of 
foaming agent. If the content of a foaming agent may become practically inadequate [ the thermal expansion of a toner ] 
for it to be less than 5 % of the weight and 50 % of the weight is exceeded on the other hand, the rate of the binding 
resin in a toner may be relatively insufficient, and problems - fixable [ sufficient ] is not acquired - may arise. 
[0035] Especially as binding resin of the toner for solid image formation of the gestalt of this operation, it is not 
restricted and the resin generally used as resin for toners can be used. Although it is polyester resin, styrene resin, 
acrylic resin, styrene acrylic resin, silicone resin, an epoxy resin, diene system resin, phenol resin, ethylene, vinyl 
acetate resin, etc., specifically, polyester resin is more desirable. 

[0036] Two or more kinds of above-mentioned polyester resin may be combined, and the resin of further others may be 
combined with the binding resin of the gestalt of this operation. As other resin, there are styrene resin, acrylic resin, 
styrene acrylic resin, silicone resin, an epoxy resin, diene system resin, phenol resin, terpene resin, coumarin resin, 
amide resin, amide imide resin, butyral resin, urethane resin, ethylene, vinyl acetate resin, etc. As for other resin, in the 
gestalt of this operation, it is desirable to add in 0 - 30% of the weight of an amount in a toner, using polyester resin as a 
principal component. Moreover, when producing a toner by distributing a foaming agent to the monomer of binding 
resin, and carrying out the **** polymerization of these, the monomer in which the **** polymerization in the above- 
mentioned binding resin is possible is available. 

[0037] The toner particle of the gestalt of this operation is cut and an example of the mimetic diagram which observed 
the intercept under the microscope is shown in drawing 4 . The endocyst of the toner particle of the gestalt of this 
operation is carried out to the core part side of a toner, without the foaming agent particle a losing fizz, as shown in 
drawin g_4 . The toner for image formation of the gestalt of this operation is maintaining the adhesive property and 
electrification stability over a record medium good while having high thermal-expansion nature, since a foaming agent 
is the configuration which has not been substantially exposed to a front face. 

[0038] In addition, as a result of observing the electron microscope photograph of 50 toner particles, saying "it has not 
exposed to a front face substantially", as shown in drawing 4 , it is shown that the toner which the foaming agent has not 
exposed to a front face at all is 80 percent or more. [ which is said here ] Moreover, since the adhesive property and 
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electrification stability over the record medium of a toner can be improved more if the foaming agent a is distributing to 
homogeneity in a toner as a particle as shown in drawing 4 , it is desirable. 

[0039] The toner for image formation of the gestalt of this operation is made to contain a coloring agent by request, and 
you may color and visualize to it. As a coloring agent to distribute, a well-known organic or inorganic pigment and a 
well-known color, and an oil color can be used. Although it is dependent on toner particle size or the amount of 
development, generally the rate of 1 - 100 weight section extent is suitable for these coloring agents to the toner 100 
weight section. 

[0040] Moreover, the toner for image formation of the gestalt of this operation may be made to contain the magnetic 
substance in order to give magnetization. As a class of magnetic substance, a well-known thing can be used suitably. 
Furthermore, the toner for image formation of the gestalt of this operation may be made to contain a release agent by 
request. By making a release agent contain, since the offset phenomenon at the time of contact fixing etc. can be 
prevented, it is desirable. In addition, an electrification control agent may be added to the toner for image formation of 
the gestalt of this operation by request. Furthermore, an external additive well-known for control of a fluidity and 
development nature may be added to the toner for image formation of the gestalt of this operation. 
[0041] The toner for image formation of the gestalt of this operation is produced by the process including the process 
which produces the particle which the aqueous phase is made to carry out **** distribution of the oil phase which made 
the solvent dissolve and/or distribute binding resin and a foaming agent at least for example, and consists of said oil 
phase, and the process which removes a solvent from said particle. 

[0042] Moreover, the toner for image formation of the gestalt of this operation may be produced according to a process 
including the process which carries out the **** polymerization of the monomer for binding resin which dissolves or 
distributed the foaming agent at least in the aqueous phase. 

[0043] The toner for image formation used with the gestalt of this operation is a black toner which contained [ the 
binder polymer ] carbon black for Expancel 461 only 1 .2% of the weight as a coloring agent 24.7% of the weight as a 
foaming agent 74.1% of the weight as binding resin as the white toner which contained Expancel 461 for the binder 
polymer only 25% of the weight as a foaming agent 75% of the weight, and binding resin. In addition, to these toners 
for image formation, an external additive may be added suitably if needed. 

[0044] What is necessary is to prepare the development counter of the dedication which held the white toner concerned, 
and just to use the development counter of this white, exchanging it for one development counters 15Y, 15M, and 15C 
of the yellow (Y) of the developer 15 of a rotary method, a Magenta (M), cyanogen (C), and black (BK), and 15BK, 
when using a white toner as the above-mentioned toner for image formation. Moreover, although development counter 
15BK of the black (BK) of the developer 15 of a rotary method may be used as it is when using a black toner as the 
above-mentioned toner for image formation, a white development counter and the development counter of the 
dedication which held the foaming black toner similarly may be used. 

[0045] Like the above, it is drawing 5 which photoed the produced white toner with the electron microscope, and it is 
drawing 6 which photoed the black toner with the electron microscope. The volume mean particle diameter of these 
whites toner and a black toner was about 30 micrometers. 

[0046] So, the above-mentioned black toner is held in development counter 15BK of the black (BK) of the developer 15 
of a rotary method, and it consists of gestalten 1 of this operation, for example so that the electrostatic latent image 
formed on the photo conductor drum 14 may be developed. In that case, as the front face of the above-mentioned photo 
conductor drum 14 is shown in drawin g 2 and drawing 3 , after being uniformly charged in -650V, scan exposure of the 
laser light LB is carried out by the scorotron 16 for primary electrification, and the electrostatic latent image from which 
an exposure part is set to -200V is formed in the image section of requests by ROS13, such as an alphabetic character 
for Braille points, of it. Reversal development is carried out by development counter 15BK of black (BK) which held 
the toner of fizz, and the electrostatic latent image formed on this photo conductor drum 14 turns into the black toner 
image T, when forming a solid image. The development bias voltage of -500V is impressed to the development roll of 
the above-mentioned development counter 15BK in that case. 

[0047] Consequently, on the photo conductor drum 14, the toner weight per unit area is 2 3mg/cm. A toner image is 
formed. After imprinting primarily on the middle imprint belt 1 8 with the primary transfer roller 19, as for the toner 
image formed on this photo conductor drum 14, the toner image imprinted on the middle imprint belt 18 concerned is 
secondarily imprinted on the record form 24 in the secondary imprint location N2 as for which the back up roll 23 and 
the secondary transfer roller 25 carry out a pressure welding. 

[0048] It is drawing 7 which showed typically the toner image T secondarily imprinted on the above-mentioned record 
form 24. Moreover, it is draw i n g 8 which photoed the toner image T secondarily imprinted on the above-mentioned 
record form 24 with the electron microscope. On this record form 24, as shown in drawin g 7 and drawing 8 , the toner 
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image T with which the laminating of the toner particle 40 of fizz was carried out to bilayer extent is imprinted. The 
height of this non-established toner image T was 55-60 micrometers. 

[0049] Next, when the foaming agent 42 in a toner 40 foams in it while the record form 24 with which the toner image 
which consists of a toner particle 40 of the above-mentioned fizz was imprinted receives fixing processing by heat and 
the pressure with the heating roller 31 and pressure roll 32 of a fixing assembly 30 and the binding resin 41 in a toner 40 
fuses it as shown in drawing 2 and drawing 3 , it is fixed to a solid image on the record form 24. As shown in drawin g 
1 , the foaming agent 42 in the toner particle 40 foams in the solid image to which it was fixed on this record form 24, it 
forms the gas bubble 43 of the hollow of the shape of the shape of an abbreviation solid sphere, or an abbreviation 
ellipsoid, and is in the condition that this gas bubble carried out the laminating. Moreover, the front face of the above- 
mentioned gas bubble 43 is covered with the binding resin 41 which fused and became film-like. 
[0050] By the way, as shown in drawing 1 , the image structure of the toner image T after fixing consists of gestalten 1 
of this operation so that the layer of the gas bubble 43 at which the foaming agent 42 foamed may be included more than 
a bilayer. 

[0051] Drawing 9 is the electron microscope photograph which actually photoed the solid image which consists of a 
foaming toner to which it was fixed on the record form 24 like the above. The height of the toner image T after this 
fixing was 130 micrometers. 

[0052] In addition, the nip width of face of 150 degrees C, a heating roller 31, and a pressure roll 32 is [ 4.8mm and 
fixing rates ] the conditions of 35 mm/sec, and, as for drawing 9 , fixing temperature performs fixing processing. 
[0053] It turns out that the toner image T is formed in three dimensions in the condition of having foamed highly, on the 
record form 24 so that clearly from this drawing 9 . Moreover, it turns out that this solid image 44 is formed where two 
or more layer (about 3-5 layers) laminating of the gas bubble 43 at which the foaming agent 42 in the foaming toner 40 
foamed is carried out. 

[0054] Moreover, drawing 10 is the electron microscope photograph which carried out sequential expansion further and 
photoed the solid image to which it was fixed on the above-mentioned record form 24. 
[0055] It turns out that the gas bubble 43 of the hollow which foamed to homogeneity mostly the shape of an 
abbreviation solid sphere and in the shape of an abbreviation ellipsoid is formed where the laminating only of two or 
more layers (about 3-5 layers) is carried out densely so that clearly from this drawing 10 . 

[0056] Furthermore, drawi ng 1 1 is the electron microscope photograph which expanded and photoed the front face of 
the solid image to which it was fixed on the above-mentioned record form 24, and the interface of a toner and a form. 
[0057] The front face of a solid image understands the condition that the gas bubble 43 in the air at which it foamed the 
shape of an abbreviation solid sphere and in the shape of an abbreviation ellipsoid is mostly located in a line with 
homogeneity so that clearly from this drawing 1 1 (a). Moreover, it turns out that the binding resin 41 of a toner 40 has 
permeated in part into the fiber of the record form 24 at the interface of a toner 40 and a form 24 so that clearly from 
drawing 1 1 (b). 

[0058] Moreover, drawing 12 is the electron microscope photograph which photoed the slanting upper part which 
inclined the solid image to which it was formed in the shape of a dot on the above-mentioned record form 24, and was 
fixed 10 degrees to the cross section, respectively. In addition, the nip width of face of 147 degrees C, a heating roller 
31, and a pressure roll 32 is [ 4.8mm and fixing rates ] the conditions of 35 mm/sec, and, as for dr awing 12 , fixing 
temperature performs fixing processing. 

[0059] It turns out that the image which rose in the shape of a dot is formed, and it turns out for various applications, 
such as an alphabetic character for Braille points, and an image for Braille points, that it is actually usable in the case of 
the solid image 44 which used the foaming toner 40 so that clearly from this drawing 12 . 
[0060] Drawing 13 is the electron microscope photograph which photoed the slanting upper part which similarly 
inclined the flat-surface image to which it was formed in in the shape of a dot, and was fixed with the usual black toner 
on the record form 24 10 degrees for the comparison to the cross section, respectively. In addition, the nip width of face 
of 1 47 degrees C, a heating roller 3 1 , and a pressure roll 32 is [ 4.8mm and fixing rates ] the conditions of 75 mm/sec, 
and, as for drawing 13 , fixing temperature performs fixing processing. 

[0061] It turns out that it hardly rises from the front face of the record form 24 in the case of the image which used the 
usual toner, but the plane image is only formed in it so that clearly from this drawing 13 . 

[0062] thus , with the gestalt 1 of the above-mentioned implementation , since the image structure of the toner image 
after fixing be constitute so that the layer of the gas bubble 43 at which the foaming agent 42 foamed may be include 
more than a bilayer , it can form in sufficient height the solid image 44 which be a toner image after fixing , and become 
possible [ actually use it for various applications / , such as three-dimensional geographical feature of a map , / , such as 
an alphabetic character for Braille points , and an image for Braille points , ] . Moreover, by constituting so that the 
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image structure of the toner image after fixing may contain the layer of the gas bubble 43 at which the foaming agent 42 
foamed more than a bilayer, it acts, after the external force which joined the solid image 44 has concentrated on the 
front face of the binding resin 41 which forms the gas bubble 43 directly like [ at the time of carrying out chisel 
formation of the layer of the gas bubble 43 at which the foaming agent 42 foamed further ], and a solid image does not 
become weak. That is, in order that the external force which joined the solid image 44 since the image structure of the 
toner image after fixing contained the layer of the gas bubble 43 at which the foaming agent 42 foamed more than a 
bilayer may distribute at other gas bubbles 43 through the gas bubble 43 more than a bilayer and 43 layers of other gas 
bubbles may play the role of shock absorbing material, to external force, it is strong and has sufficient reinforcement 
and endurance. 

[0063] Gestalt 2 drawing 14 of operation shows the gestalt 2 of implementation of this invention, and if the same sign is 
attached and explained to the same part as the gestalt 1 of said operation, it will set the image consistency rho of the 
toner image after fixing (g/micrometer3) as the range of 3/(4x1 08)<=rho<=3/(lxl 08) with the gestalt 2 of this operation. 

[0064] Namely, by this invention persons 1 forming a toner image using the toner of fizz, and carrying out heating fixing 
processing of the toner image which consists of a toner of this fizz In case it is made to foam with a fizz toner and a 
solid image is formed, in order to have fixing reinforcement sufficient as a toner image after fixing, and the 
reinforcement of the image itself and to obtain the height of enough toner images, The image with which the image 
consistencies rho of the toner image after fixing (g/micrometer3) differ variously was formed, and the experiment which 
checks fixing reinforcement and the reinforcement of the image itself, and the height of a toner image was conducted. In 
addition, the foaming agent in a toner, the amount of binding resin, or fixing conditions were changed, and the image 
consistency rho of the toner image after fixing (g/micrometer3) was changed variously. 
[0065] Drawing 14 shows the result of the above-mentioned experiment. 

[0066] If the image consistency rho of the toner image after fixing (g/micrometer3) sets it as the range of 3/(4x108) 
<=rho<=3/(lxl08) so that clearly from this drawing 14 , it turns out that it has fixing reinforcement sufficient as a toner 
image after fixing, and the reinforcement of the image itself, and the height of enough toner images can be obtained. 
[0067] That is, in 3/(4.5x108) whose image consistencies rho of the toner image after fixing (g/micrometer3) are 3/ 
(4x108) following, it is in the condition which the excess of foaming has generated, and fixing reinforcement and the 
reinforcement of the image itself are not obtained enough. Moreover, in 3/(0.9x108) to which the image consistency rho 
of the toner image after fixing (g/micrometer3) exceeds 3/(1x108), it is in the condition which poor foaming has 
generated, and foaming cannot become inadequate and the height of enough toner images cannot be obtained. 
[0068] Then, by setting up so that the image consistency rho of the toner image after fixing (g/micrometer3) may serve 
as the range of 3/(4x1 08)<=rho<=3/( lxl 08), it has fixing reinforcement sufficient as a toner image after fixing, and the 
reinforcement of the image itself, and the height of enough toner images can be obtained. 

[0069] Since other configurations and operations are the same as that of the gestalt 1 of said operation, the explanation 

is omitted. 

[0070] 

[Effect of the Invention] As explained above, according to this invention, image formation equipments, such as a 
common copying machine and a printer, can be used, and the image formation equipment which can form the solid 
image which has height and endurance sufficient after heat fixing processing can be offered not to mention the ability to 
form a three-dimensional image easily. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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[Drawing 2] 
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[Drawi ng 12] 






[Drawing 13] 






[Drawing 14] 
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